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DtYICI TOR am OTHTHfl A PAPER WKB or exuPHQxaft mm 

Ths invention concerna a device for smoothing a 
pepar or cardboard vab, of the typo including a amoothing 
sono through vhioh the vab la passed, and which, for 
5 aohiaving an extended dvall of the vab, ia of a dafinad 
langth, maaaured in tha diraction of vab travel. Thara 
ara tvo smoothing aurfaoaa vhich on both aidaa dafina tha 
smoothing zone, ona auch aurfaoa ia formad by tha aha 11 
of a povarad roll, and tha othar by a ravolving eliding 

10 bait. A aliding ahoa ia vrappad by tha sliding bait and ' 
faaturaa a aliding aurfaca oomplaaantary to tha ahall 
aurfaoa of tha roll. Maana ara alao includad for 
mutually compreaeing tha roll and tha aliding shoo. 
A davica of thia ganaral typa ia Xnovn from 

15 OX 39 20 204 C2. Thia prior davlca la meant to randar 
tha smoothing procaaa oontrollabla in a olaar and aaay 
manner through tha use of temperature and pressure* To 
that and, tha smoothing aurfaoaa ara faahionad 
oontinuoualy aoroaa tha antira langth of tha smoothing 

20 zona, tharaby achieving a praaoribad dafinad contour of 

tha smoothing zona* A furthar provision vith thia davica 
is giving tha aliding shoa a rigid daaign. 

BP 0 141 614 A2 daaoribaa a smoothing davlca in 
vhioh tha long amoothing zona ia formad batvaan a smooth 

25 shall of a haatad roll and a bait vhioh partly vraps 

around tha ahall, passing an aa yat uncalandarad papar or 
cardboard vab through tha smoothing zona. A disadvantage 
of this davica ia that tha contaot praaaura in tha 
amoothing zona ia eesentially determined only by tha 

30 tanalon of the belt and, thus, cannot be ralaed aa 
daairad. 


x — — ^ . — ^ ____ 


s> • 


-2- 

2129767 

Other known devices ussd for treating paper weba 
embrace a sliding ahoe. Many of thaaa devices, however, 
aarva to squeese vatar out of the still noist papar web. 
But tha smoothing procass diffars technologically from 
tha squeezing procass, with many squealing approaohaa 
being usabla in smoothing, vharaaa others ara not. 

In amoothing papar and cardboard webs, tha 
uniformity of tha traatmant prooaas mattara much mora ao 
than in squaasing* For example, alraady mlnuta 
diffarancas in tha quality of tha aliding shoe's aliding 
aurfaca may laad to ralativaly graat diffarancas in tha 
smoothing effect. In pr actios, tha affact is that aftar 
passaga of tha smoothing sons, tha smoothing of ths papar 
web is unavanly haavy acroas ita width, for inatanoa 
aspacially haavy in tha center, but light at its adgas or 
on ona of them. Such diffarancas rsprsssnt da facts in 
quality, which can mafca tha papar unsalable. 

Thara has baan no shortaga in attampta at booating 
tha accuracy of tha smoothing prooaas across ths wab 
width and ovar longar parioda of tlma ao as to achiava a 
amoothnaas that ia flawlass and uniform in any respect. 
Thaaa included particular af forts regarding tha accuracy 
in fabricating tha sliding shoa and tha power ad roll. 
Special cars is davotad to most accurately finishing tha 
aliding surface of tha aliding ahoa. However, all of tha 
attampta have ao far failed to fully aolva tha existing 
problsms. 

The problem underlying the invention is to fashion a 
smoothing device in such a way that * controllable pre- 
smoothing quality is obtained which substantially excludes 
variations across the web width and variations during a 
specific period of time. 

It is an object of the present invention to provide a 
novel device for smoothing a material web which obviates 
or mitigates the above-mentioned disadvantages of the 
prior art. 

The present invention provides a device for smoothing 
a paper or cardboard web, with a smoothing zone through 
which the 
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vab Lb paaaad and which for achiaving an axtandad dvall 
of tha vab faaturaa a cartain langth, maaaurad in tha 
diraotion of vab traval, includaa two amoothing aurfacaa 
which on both sidaa dafina tha smoothing sons. Ona 
amoothing aurfaoa ia formad by tha ahali of a povarad 
roll and tha othar of a ravolving aliding bait. A 
•liding ahoa ia vrappad by tha aliding bait and faaturaa 
a aliding aurfaca oomplamantary to tha aha 11 aurfaca of 
tha roll. Kaana ara providad for mutually cospraaaing 
tha roll and tha aliding ahoa. Tha aliding ahoa, viavad 
in tha diraction of vab traval, is aubdividad in 
aagmanta. 

Tha invantora hava racogniaad that tha aaid, 
undaairabla diffarancaa in amoothnaaa ara attributabla 
primarily to tha propartiaa and ga ona trio ahapa of tha 
aliding ahoa* Aa ganarally Xnown, tha aliding ahoaa uaad 
to far—in ka aping with tha largo vidtha of modarn papar 
machinaa— ara of corraapondingly graat langth. 
Ralativaly larga ia alao tha width dimanalon, ainca a 
long amoothing sona ia daairad. In oontraat, tha 
thictoaaa of tha ahoa ia ralativaly alight. Tha firat 
obaarvation of tha invantora, moat of all, ia that tha 
ahoa diatorta in any typa of fabrication and traatmant so 
that, daspita graataat af forts, it ia no longar axactly 
trua to dimanaiona to avoid diffaring smoothing af facta 
acroaa tha vab width. Owing to tha ralativaly axtrama 
•haping of tha ahoa, atrassas ara building up vhich ara 
ralaasad only during oparation and vhich at varying 
oparating tamparaturaa raault in a varying gaomatry of 
tha smoothing sons. 

Based on this awareness, the inventors structured the 
shoe of individual segments having the shape of beams 
succeeding one another in the direction of travel. 

Tha baama may ba aubdividad onca mora~in thair 
longitudinal diraction— i. a. , croaaviaa to tha diraction 
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of wsfa travel. At any rate, a sliding .ho. is being 
formed of eeveral segments or a plurality of sections, 
while the individual segments or individual Motions may 
carry stresses apaoif io to their fabrication, such will 
balanoa out within tha whole of the smoothing tone. 
Coordinated with the .hoe may be either a sole, large 
oontaot element covering the entire -ho*, or there may be 
•everal individual contact elements acting either on the 
individual segment or individual section. An additional 
option is to coordinate several oontaot elements with the 
individual aegment or individual section. The contact 
aleaenta may be hydrostatic units. The overall device 
My be equipped with a syatea for cooling or heating. 
The individual aegment* , or aeotions, of the ahoe say 
IS consist of metal, for example caat bronse, but alao of 
rubber-elaetic material. If in.de of rubber-elastic 
■atarial, the shoe may also be of integral design. 

Laatly, the eliding shoe surface facing the 
amoothing zone may auitably be fitted with a facing which 
20 forma the eliding aurface. Thia facing may consist of a 
plastic foil or metal ahaet. when uaing a metal sheet, 
it is suitably made rather flexible and yielding to 
bending, while in this case the gape between individual 
segments or between Individual aections are being covered 
as up and no imprint ia left in the paper, a certain eacape 
is allowed nonetheless in oaaes when, e.g., any 
undesirable particles proceed into the smoothing zone. 

The invention will be more fully explained with the 
aid of the drawings, which in detail ahow the following! 

Fig. l is a smoothing device for smoothing a paper 
web, with two auoceaalvely arranged smoothing units* 
rig. a is a smoothing device with only a single 
smoothing unit with a powered sliding bslti 
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rig. 3 is another aaoothing davica vita only a 
aingla aaoothing unit and including a powarad aliding 
bait* 

rig. 4 la a aaoothing davica with aavaral 
S auccaaaivaly arrangad amoothing unitai 

rig. 5 la a firat aabodiaant of a ahoa oonatruotad 
of aagaanta, in oroaa aaetion, with tha aactional plana 
laid parpandicularly and in tha diraction of wab travail 
Fig. 6 la a plan viaw of tha ahoa according to 
10 Pig. 3; 

Fig. 7 la a aacond ambodimant of a ahoa conatructa* 
of aavaral aagaantal aaotiona and, additionally, covarad 
with a facing i and 

rig. • ahowa tha ahoa ralativa to rig. 7, in plan 
IS viaw, with tha facing raaovad. 

Corraapondlng rafaranoa charactara indicata 
corraaponding parta throughout tha aavaral vlawa. Tha 
•^amplification aat out harain illuatrataa ona prafarrad 
aabodiaant of tha invantion, in ona fora, and auch 
oxamplification la not to ba conatruad aa limiting tha 
acopa of tha invantion in any mannar. 


Tha amoothing davica ahown in Fig. l ia coapriaad of 
two auocaeaivaly arrangad amoothing unita for tha 

25 traatmant of a papar wab l. Aa can ba aaan, tha firat 
amoothing unit includaa a powarad roll 2 having a ahall 
aurfaca 2.1. A ahoa unit faaturaa a contact ahoa 3, a 
atationary cylindrical body 3.1 in which tha contact ahoa 
ia racaaaad, and a eliding ahall 3.3 aliding on tha ahall 

30 aurfaca of tha cylindrical body 3.1 aa wall aa on tha 

aurfaca of tha contact ahoa 3 facing tha roll a. In thia 
caaa, tha ahall aurfaca 2.1 of tha roll 2 and tha aliding 
ahall 3.2 fora a aaoothlng a ona 4. 

Coordinatad with tha roll 2 la a haatlng alaaant 3, 

3 5 which aay ba an infrarad or an induction haatar. 

Inataad, or additionally, tha roll 2 aay alao ba haatad 
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froa inaide via a heat transfer aadlua auch aa oil, water 
or ataaa. 

Tha aaoond eaoothing unit in tha direction of wab 
traval, basically, is constructed tha eaaa aa tha first* 
5 But tha tvo alaaente, roll for ona and ahoa unit for 
another, ara latarally invartad ralativa to tha paper 
wab 1. 

It ia undaratood that aaoh of tha ahoa unita 
faaturaa additionally tha nacaaaary lubrication eyetaas, 

10 ao aa to lubrlcata tha aurfaoaa of tha ahoa 3, of tha 

fixad cylindrical body 3.1 and of tha eliding ahall 3.2, 
which alida on ona anothar* These ayataaa ara not 
llluatratad in detail. Roll 3 haa in tha embodiaent 
ralativa to Fig. 1 no aaparata, phyaical ahall which 

15 aurrounda tha roll. Tha contact aurfaoa, aa can ba eean, 
ia foraad hara of tha ahall aurfaca 2.1 of roll 2* 
Hovavar, roll 2 could altamativaly ba flttad with a 
aaparata ahall. Anothar option would ba having tha 
roll 2 vrappad by a halt, which ia not shown hara. 

20 Tha smoothing unit llluatratad in Fig. 3 diffara 

froa tha tvo smoothing unita pursuant to Fig. 1 in that 
tha aliding shall 3.2 ia povared, tha drlva balng 
affactad through and plataa on which tha aliding 
ahall 3.2 ia mounted. In tha praaant case, tha viav in 

25 thia praaantation ia upon tha ona and plata 3.4. 

incidantally, it can ba aaan that tha tvo alamants, 
namaly roll 2, for ona, and tha ahoa unit foraad of 
shoa 3, aliding ahall 3.2 and and plataa 3.4 , for 
anothar, can ba ratractad froa aach othar. Thia ia 

30 nacaaaary for threading tha paper web l. 

Tha amoothing unit according to Fig. 3 diffara froa 
tha unit of Fig. 2 merely by tha drive of aliding 
shall 3.2, tha latter being entrained by a friction 
vhaal 3.5. 

3 5 Tha smoothing sons ralativa to Fig. 4 haa totally 

four smoothing Bones 4.1, 4.2, 4.3 and 4.4. otharviee. 
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tha Individual saoothing unit. ara daaignad analogous to 
tha aliding units according to Fig. i. 

Fig. 3 through t ara aapaclally important, ainca 
thay illuatrata tha poaaibla ahoa typaa. 

Tha ahoa daplctad in Fig. 5 and 6 la coapoaad of 
aagmants 3.10, 3.11, 3.12, 3.13 and 3,14. Thaaa dafina 
jointly a smoothing sons 4. Thay axtand aoroaa tha 
antira vidth of tha davioa, and ara thus aqually long 
baaas. Tha diraction of papar vab traval ia indicatad by 
tha arrow* 

Whila tha ahoa iiluatratad in Fig. 7 and I, viawad 
in tha diraction of traval, is aagmantad aa wall, tha 
nuabar of aagaanta is aaallar than with tha ahoa 
according to Fig. 5 and 6. Viaibla in Fig. 7 ara tha 
aagaanta 3.20, 3.21, 3.22, 3.23, whila Pig. ft avidancaa 
that aaid aagaanta ara aubdividad onca mora in aactiona. 
For inatanca, aagaant 3. 20 la langthwiaa subdividad in 
aagmantal aactions 3.201, 3.202 ato. In addition, thia 
shoa ia providad with a facing «, which foraa tha actual 
aliding aurfaca 6.1. it consists praaantly of a thin 
natal ahaat with a mirror-finiahad aliding aurfaca 6.1. 
Such facing is favorabla in viaw of lubricating tha 
aliding aurfaca 6.1 with a aliding agant. Furthar, tha 
facing 6 pravanta tha parting linaa batwaan individual 
aagaantal aactiona from Barring tha papar wab. it la 
prafarrad to mutually of fast tha parting linaa in auch a 
way that— viawad in tha diraction of wab traval~thay do 
not align with ona anothar. A furthar option consists in 
arranging tha parting linaa batwaan two juxtapoaad 
aagmantal aactiona, for inatanca sactions 3.201 and 
3.202, alantad againat tha diraction of wab traval. Such 
arrangamant la praaantad in Fig. a by daahad lina. 

Tha aaoothing davlcas daacrlbad t*bova may ba 
oparatad aa followai To obtain tha daairad aaoothnaas, 
ths still aoiat papar wab ia introducad in tha smoothing 
sona with a moiatura contant of 3 to 15%. 



-8- 


Osing tha sliding shell 3.2 which surrounds tha 
fixad cylindrical body 3*1, it is advantageous that no 
oil aist which accrues froa ths lubricating oil can 
proosad into tha environment. Also, it cannot wat tha 
S papar web, which would aake it unusable. 

Tha two eleaente, naaely roll 2 and tha ahoa unit, 
will generally be rotated at the aaae speed. 

Roll 2 aay ba one with flexural compensation. 

Tha papar wab aay ba preheated prior to entering tha 
10 moo thing sons, for example , by wrapping around a haatad 
roll. 

Tha ahoa aay feature a packing which extenda 
essentially parallel to tha smoothing zona and is 
fashioned as a damping layer consisting, e.g ; , of rubber 

IS or soma other alastio material. 

While this invention has bean described aa having a 
preferred design, tha prassnt invention can ba further 
modified within tha spirit and soopa of this disclosure. 
This application is therefore intended to cover any 

20 variations, uses, or adaptations of the invention using 
its genaral principles. Further, this application is 
intended to cover such departures froa ths present 
disclosure aa coaa within known or customary practice in 
the art to which this invention pertains and which fall 

25 within tha limits of the appended claias. 
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WHAT IS ClAIKBO IS: 

1. A device for smoothing a material web, wherein 
tha material web haa a diraotion or traval and passea 
through a aaoothing sona in said device, aaid emoothing 
sona having a length, meaeured in tha diraotion of vab 
traval , aufficiant for aohiavlng an axtandad dvall of tha 
vab in tha smoothing sona, aaid davlea comprising t 

a roll having a shall surface* 

a aliding ahoa, aaid aliding ahoa having a sliding 
•urfaca coapleaentary to tha ahall surfaca of tha roll, 
vharain aaid aliding ahoa is, vievad in tha diraotion of 
vab traval, subdivided in segments* 

a revolving aliding belt wrapped around tha eliding 

shoe i 

said ahall surface of tha roll and tha revolving 
sliding belt comprising raapactiva aaoothing surfaces, 
said aaoothing surfaces defining aaid aaoothing sona; and 

means for mutually coaprasaing tha roll and the 
eliding ahoa. 

2. Tha device of claim 1, vharain the individual 
segaanta are subdivided in segmental sections, 

3. Tha device of claia l, wherein tha surface of 
the aliding ahoa is covered by a facing which forma a 
aliding aurfaca* 

4. Tha device of claim 3, vharain tha facing ia 
bendable, and ia formad from a foil or metal aheet. 

5. Tha davioa of claim 1, vharain tha sliding 
shoe is formad from a rubbar -elastic material. 

6. Davica for smoothing a paper or cardboard web, 
with e smoothing sone through which tha wab is passed and 
which, for achieving an extended dwell of the web 
featurea a certain length, measured in the direction of 
web travel, with two aaoothing surfaces which together 
define the saoothing sone, and whereof one is formed by 
tha ahall of a powered roll and tha other of a revolving 
eliding belt, with a aliding shoe wrapped by the aliding 
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halt and maturing . .Uding .urfao. co«pl.».ntary to th. 
ahall mfte. o£ th. roll. «nd with —n. for 
co»pra.alng tha roll and th. .lldlna .ho., wh.r.in tha 
ivprovtaont. cowpri««»t 

tha alldlng ahoa, vlawad in tha diraotion of wafc 
traval, ia aubdlvidad In aagaanta. 




